Loss of proteins from digitonin-permeabilized adrenal chromaffin cells essential for exocytosis.
Cultured chromaffin cells can be permeabilized with digitonin; the cell interior is then accessible to the cytoplasm, and addition of calcium provokes release of catecholamines. Increasing the incubation time between the permeabilization step and calcium-induced stimulation resulted in a progressive inhibition of secretion reaching 60% after 20 min. Cytosoluble proteins which leak from detergent-permeabilized cells were collected, dialyzed, and concentrated. When these proteins were added back to permeabilized cells which were unable to secrete, catecholamine release was fully restored, suggesting that certain proteins necessary for exocytosis had been dialyzed from these cells. One of the released proteins was characterized as calmodulin. However, addition of calmodulin alone was ineffective in maintaining or restoring secretory activity in digitonin-permeabilized cells, excluding calmodulin as the sole factor responsible for the loss of release. Protein kinase C was also identified as one of the leaked proteins. This enzyme is known to be retained in cells in the presence of 12-O-tetradecanoylphorbol 13-acetate (TPA). However, under TPA-dependent conditions, there was also a loss of secretory activity. The present paper shows that among the proteins leaked from digitonin-permeabilized cells, there are specific proteins crucial to the exocytotic mechanism.